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(57)Abstract: 

PURPOSE: To enable reflow soldering and automatic 
packaging by mounting a diaphragm and a piezoelectric 
element onto a conductive elastic body on a flexible 
substrate and coating the surface of the piezoelectric 
element with a protective cover. 

CONSTITUTION: This piezoelectric buzzer is constituted 
of the heat resistant flexible substrate 1 having a pair of 
terminals the annular conductive body, for example, 
conductive rubber 2, mounted in contact with the one 




terminal on this substrate 1, the diaphragm 3 and "^^^^^^^^^^^^^^^^ 
piezoelectric element 4 provided successively on this j J T 



conductive rubber 2 and the heat resistant protective I ^. ^ 

cover 5 stuck removably on the front surface of the 
piezoelectric element 4. The flexible substrate 1 is 
packaged by reflow soldering to a substrate 20 on an 
electronic apparatus side. The conductive parts of the 
flexible substrate 1 and the wiring patterns on the 
substrate 20 are connected by solder fillet 10. The other 
terminal of the substrate 1 and the piezoelectric element 

4 are connected by a projecting piece 6. A part of the flexible substrate 1 is first bent to the rear 
surface side and thereafter the reflow soldering is executed at the time of packaging to the 
substrate 20 on the apparatus side in such a case. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The piezo-electric buzzer characterized by having prepared the electric conduction 
elastic body contacted for one terminal on the flexible substrate which prepared the terminal of a 
pair, having attached the diaphragm and the piezoelectric device in order on this electric 
conduction elastic body, having connected the other-end child and the piezoelectric device, and 
covering the front face of a piezoelectric device with a dismountable protective cover further. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the piezo-electric buzzer built in a calculator or 

an electronic notebook. 

[0002] 

[Description of the Prior Art] The piezo-electric buzzer is used for small electronic equipment, 
such as a calculator and an electronic notebook, so that you may surely say as a sound source 
which emits a beep sound, a confirm call, etc. There are that into which it was put by the case, 
and a thing without that right in this piezo-electric buzzer. The piezo-electric buzzer without a 
case pasted up the piezoelectric device 31 on the diaphragm 30, as shown in drawing 6 , it 
connected lead wire 32 and 33 to each, and as shown in drawing 7 as it is, it has included this in 
electronic equipment. In this case, after fixing a diaphragm 30 to the predetermined location of a 
substrate 40 prepared in the case 42 of electronic equipment in double-sided tape 41 grade and 
attaching a piezoelectric device 31 on a diaphragm 30, a diaphragm 30 and a piezoelectric device 
31 are soldered to the circuit pattern on a substrate 40 (not shown) through lead wire 32 and 33. 
In addition, output port 42a for leading an audible tone to the case exterior is formed in the case 
42. 

[0003] On the other hand, the piezo-electric buzzer of a case mold arranges a diaphragm 50 and a 
piezoelectric device 51 in the case 60 where it has the lead pin 61 of output port 60a of a sound, 
and a pair, as shown in drawing 8 . In this case, case 60 the very thing functions as a resonance 
object 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since it is inferior to thermal resistance in 
a piezoelectric device 31 to mount a piezo-electric buzzer in electronic equipment like drawing 7 
with nakedness, a calculator, an electronic notebook, etc. are for being small, and a tooth space 
having constraint (especially constraint of the thickness direction), and using the case 42 of a 
device as the case of a piezo-electric buzzer. For this reason, it surely depends for the activity 
which solders a piezoelectric device 31 to the substrate 40 by the side of a device on a help in 
many cases. 

[0005] Therefore, the purpose of this invention is to offer the piezo-electric buzzer which does 
the soldering activity by the help unnecessary from the mounting process to the electronic 
equipment of a piezo-electric buzzer, and enables reflow soldering and automatic mounting. 
[0006] 

[Means for Solving the Problem] In order to attain said purpose, the piezo-electric buzzer of this 
invention prepares the electric conduction elastic body contacted for one terminal on the flexible 
substrate which prepared the terminal of a pair, attaches a diaphragm and a piezoelectric device in 
order on this electric conduction elastic body, connects an other-end child and a piezoelectric 
device, and is characterized by covering the front face of a piezoelectric device with a 
dismountable protective cover further. With this configuration, since the diaphragm and the 
piezoelectric device are attached in the flexible substrate through the electric conduction elastic 
body, reflow soldering can be carried out and surface mounting becomes automatic and possible at 
the substrate by the side of electronic equipment And since the piezoelectric-device front face is 



covered with the protective cover, it can prevent that flux adheres to a piezoelectric device even 
if it performs reflow soldering, or solder waste disperses. 

[0007] In addition, the flexible substrate arid electric conduction elastic body and protective cover 
which constitute the piezo-electric buzzer of this invention are taking into consideration the heat 
at the time of reflow soldering, and it is desirable that a gap is also thermal resistance. By vapor- 
depositing aluminum to a protective cover especially, thermal reflection increases and a weak 
piezoelectric device can be effectively protected with heat 
[0008] 

[Example] Hereafter, the piezo-electric buzzer of this invention is explained based on an example. 
The side elevation in the condition of having attached the piezo-electric buzzer concerning the 
one example in the substrate in electronic equipment, such as a calculator and an electronic 
notebook, (for example, polyimide flexible substrate) is shown in drawing 1 . This piezo-electric 
buzzer consists of the heat-resistant flexible substrate 1 which has the terminal of a pair, an 
annular electric conduction elastic body (for example, heat-resistant electrical conductive gum 
which consists of silicon and carbon) 2 which was contacted for one terminal and attached on this 
substrate 1, the diaphragm 3 and piezoelectric device 4 which were prepared in order on electrical 
conductive gum 2, and a heat-resistant protective cover (for example, the film or sheet which 
vapor-deposited aluminum) 5 stuck on the front face of a piezoelectric device 4 dismountable. The 
flexible substrate 1 is mounted in the substrate 20 by the side of electronic equipment by reflow 
soldering, and the current carrying part (after-mentioned) of the flexible substrate 1 and the 
circuit pattern on a substrate 20 (not shown) are connected by the solder fillet 19. Moreover, the 
other-end child and piezoelectric device 4 of a substrate 1 are connected with the protruding 
piece 6. 

[0009] The flexible substrate 1 presents the shape of about 4 square shapes, annular electrical 
conductive gum 2 is attached in the periphery approach of this square-like substrate 1, electrical 
conductive gum 2 is made to contact, the circular diaphragm 3 is fixed, and the circular 
piezoelectric device 4 is being further fixed on the diaphragm 3 so that drawing 2 which shows the 
top view in the condition of having removed the protective cover 5 in the above-mentioned piezo- 
electric buzzer may show. In this example, the flexible substrate 1 before being soldered to the 
substrate 20 by the side of a device is in a condition as shown in drawing 5 . That is, the current 
carrying parts 1a and 1b of a pattern as shown according to a mesh line all over drawing are 
formed in the front face of this substrate 1, and current-carrying-part 1b follows further current- 
carrying-part 1c formed in the protruding piece 6 attached to the substrate 1. The suitable 
reinforcing materials 11 and 12 are joined to the rear face of a substrate 1 along the opposite side 
of a pair. Moreover, the hole 13 used as an airstream way is drilled in the center of a substrate 1. 
[0010] When attaching such a substrate 1 in the substrate 20 by the side of a device, the lateral 
part of Lines a and b is bent to the rear-face side of a substrate 1 from the part shown with 
alternate long and short dash lines a and b all over drawing. The rear-face Fig. of the substrate 1 
in the condition of having bent is shown in drawing 3 . The current carrying parts 1a and 1b which 
the lateral part of each alternate long and short dash line a and b of current carrying parts 1a and 
1b will appear in the rear face of a substrate 1, and have it in this rear-face side serve as a 
terminal, and are soldered to the circuit pattern prepared in the substrate 20 by the side of a 
device so that drawing 3 may show. 

[0011] Although not shown in drawing 5 , annular electrical conductive gum 2 contacts current- 
carrying-part 1a, and does not contact current-carrying-part 1b. Moreover, as shown in drawing 
4 , a protruding piece 6 is connected on a piezoelectric device 4, and, thereby, current-carrying- 
part 1c of a protruding piece 6 is connected to a piezoelectric device 4. Therefore, the circuit from 
the circuit from the circuit pattern by the side of a device to a diaphragm 3 through current- 
carrying-part 1a and electrical conductive gum 2 and the circuit pattern by the side of a device to 
a piezoelectric device 4 through current-carrying-part 1b and current-carrying-part 1c is formed, 
and an electrical potential difference is impressed to a diaphragm 3 and a piezoelectric device 4 
through both circuits. 

[0012] Thus, at the constituted piezo-electric buzzer, some flexible substrates 1 are first bent 
from alternate long and short dash lines a and b to a rear-face side as mentioned above on the 



occasion of mounting to the substrate 20 by the side of a device. Then, although reflow soldering 
is performed, since the flexible substrate 1, electrical conductive gum 2, and a protective cover 5 
are thermal resistance, the effect of heat does not receive them at the time of reflow soldering. 
Moreover, since the piezoelectric device 4 is covered with the protective cover 5, flux does not 
adhere to a piezoelectric device 4, or solder waste does not disperse. After the current carrying 
parts 1a and 1b by the side of substrate 1 rear face are connected to the circuit pattern on a 
substrate 20 by soldering, mounting to the device of a piezo-electric buzzer is completed by 
removing a protective cover 5 (refer to drawing 1 ). 

[0013] And if an electrical potential difference is impressed to a diaphragm 3 and a piezoelectric 
device 4 through said circuit, as everyone knows, a diaphragm 3 will vibrate and an audible tone 
will be emitted by the piezoelectric device 4. It seems that of course, trouble is not caused to 
vibration of a diaphragm 3 since only the periphery of a diaphragm 3 is supported by electrical 
conductive gum 2 and a hole 13 exists in the flexible substrate 1. 
[0014] 

[Effect of the Invention] Since the piezo-electric buzzer of this invention is constituted as 
explained above, it has the following effectiveness. 

(1) The soldering activity by the help becomes unnecessary, and since reflow soldering and 
automatic mounting are attained and can moreover assemble by the shape of a hoop, excel in 
mass-production nature. 

(2) It can consider as a very thin and light surface mounting mold. 
[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the piezo-electric buzzer built in a calculator or 
an electronic notebook. 

[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] The piezo-electric buzzer is used for small electronic equipment, 
such as a calculator and an electronic notebook, so that you may surely say as a sound source 
which emits a beep sound, a confirm call, etc. There are that into which it was put by the case, 
and a thing without that right in this piezo-electric buzzer. The piezo-electric buzzer without a 
case pasted up the piezoelectric device 31 on the diaphragm 30, as shown in drawing 6 , it 
connected lead wire 32 and 33 to each, and as shown in drawing 7 as it is, it has included this in 
electronic equipment. In this case, after fixing a diaphragm 30 to the predetermined location of a 
substrate 40 prepared in the case 42 of electronic equipment in double-sided tape 41 grade and 
attaching a piezoelectric device 31 on a diaphragm 30, a diaphragm 30 and a piezoelectric device 
31 are soldered to the circuit pattern on a substrate 40 (not shown) through lead wire 32 and 33. 
In addition, output port 42a for leading an audible tone to the case exterior is formed in the case 
42. 

[0003] On the other hand, the piezo-electric buzzer of a case mold arranges a diaphragm 50 and a 
piezoelectric device 51 in the case 60 where it has the lead pin 61 of output port 60a of a sound, 
and a pair, as shown in drawing 8 . In this case, case 60 the very thing functions as a resonance 
object 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since the piezo-electric buzzer of this invention is constituted as 
explained above, it has the following effectiveness. 

(1) The soldering activity by the help becomes unnecessary, and since reflow soldering and 
automatic mounting are attained and can moreover assemble by the shape of a hoop, excel in 
mass-production nature. 

(2) It can consider as a very thin and light surface mounting mold. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, since it is inferior to thermal resistance in 
a piezoelectric device 31 to mount a piezo-electric buzzer in electronic equipment like drawing 7 
with nakedness, a calculator, an electronic notebook, etc. are for being small, and a tooth space 
having constraint (especially constraint of the thickness direction), and using the case 42 of a 
device as the case of a piezo-electric buzzer. For this reason, it surely depends for the activity 
which solders a piezoelectric device 31 to the substrate 40 by the side of a device on a help in 
many cases. 

[0005] Therefore, the purpose of this invention is to offer the piezo-electric buzzer which does 
the soldering activity by the help unnecessary from the mounting process to the electronic 
equipment of a piezo-electric buzzer, and enables reflow soldering and automatic mounting. 
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MEANS 

[Means for Solving the Problem] In order to attain said purpose, the piezo-electric buzzer of this 
invention prepares the electric conduction elastic body contacted for one terminal on the flexible 
substrate which prepared the terminal of a pair, attaches a diaphragm and a piezoelectric device in 
order on this electric conduction elastic body, connects an other-end child and a piezoelectric 
device, and is characterized by covering the front face of a piezoelectric device with a 
dismountable protective cover further. With this configuration, since the diaphragm and the 
piezoelectric device are attached in the flexible substrate through the electric conduction elastic 
body, reflow soldering can be carried out and surface mounting becomes automatic and possible at 
the substrate by the side of electronic equipment And since the piezoelectric-device front face is 
covered with the protective cover, it can prevent that flux adheres to a piezoelectric device even 
if it performs reflow soldering, or solder waste disperses. 

[0007] In addition, the flexible substrate and electric conduction elastic body and protective cover 
which constitute the piezo-electric buzzer of this invention are taking into consideration the heat 
at the time of reflow soldering, and it is desirable that a gap is also thermal resistance. By vapor- 
depositing aluminum to a protective cover especially, thermal reflection increases and a weak 
piezoelectric device can be effectively protected with heat 
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EXAMPLE 

[Example] Hereafter, the piezo-electric buzzer of this invention is explained based on an example. 
The side elevation in the condition of having attached the piezo-electric buzzer concerning the 
one example in the substrate in electronic equipment, such as a calculator and an electronic 
notebook, (for example, polyimide flexible substrate) is shown in drawing 1 . This piezo-electric 
buzzer consists of the heat-resistant flexible substrate 1 which has the terminal of a pair, an 
annular electric conduction elastic body (for example, heat-resistant electrical conductive gum 
which consists of silicon and carbon) 2 which was contacted for one terminal and attached on this 
substrate 1, the diaphragm 3 and piezoelectric device 4 which were prepared in order on electrical 
conductive gum 2, and a heat-resistant protective cover (for example, the film or sheet which 
vapor-deposited aluminum) 5 stuck on the front face of a piezoelectric device 4 dismountable. The 
flexible substrate 1 is mounted in the substrate 20 by the side of electronic equipment by reflow 
soldering, and the current carrying part (after-mentioned) of the flexible substrate 1 and the 
circuit pattern on a substrate 20 (not shown) are connected by the solder fillet 19. Moreover, the 
other-end child and piezoelectric device 4 of a substrate 1 are connected with the protruding 
piece 6. 

[0009] The flexible substrate 1 presents the shape of about 4 square shapes, annular electrical 
conductive gum 2 is attached in the periphery approach of this square-like substrate 1, electrical 
conductive gum 2 is made to contact, the circular diaphragm 3 is fixed, and the circular 
piezoelectric device 4 is being further fixed on the diaphragm 3 so that drawing 2 which shows the 
top view in the condition of having removed the protective cover 5 in the above-mentioned piezo- 
electric buzzer may show. In this example, the flexible substrate 1 before being soldered to the 
substrate 20 by the side of a device is in a condition as shown in drawing 5 . That is, the current 
carrying parts 1a and 1b of a pattern as shown according to a mesh line all over drawing are 
formed in the front face of this substrate 1, and current-carrying-part 1b follows further current- 
carrying-part 1c formed in the protruding piece 6 attached to the substrate 1. The suitable 
reinforcing materials 1 1 and 12 are joined to the rear face of a substrate 1 along the opposite side 
of a pair. Moreover, the hole 13 used as an airstream way is drilled in the center of a substrate 1. 
[0010] When attaching such a substrate 1 in the substrate 20 by the side of a device, the lateral 
part of Lines a and b is bent to the rear-face side of a substrate 1 from the part shown with 
alternate long and short dash lines a and b all over drawing. The rear-face Fig. of the substrate 1 
in the condition of having bent is shown in drawing 3 . The current carrying parts 1a and 1b which 
the lateral part of each alternate long and short dash line a and b of current carrying parts 1a and 
1b will appear in the rear face of a substrate 1, and have it in this rear-face side serve as a 
terminal, and are soldered to the circuit pattern prepared in the substrate 20 by the side of a 
device so that drawing 3 may show. 

[0011] Although not shown in drawin g 5 , annular electrical conductive gum 2 contacts current- 
carrying-part 1a, and does not contact current-carrying-part 1b. Moreover, as shown in drawing 
4 , a protruding piece 6 is connected on a piezoelectric device 4, and, thereby, current-carrying- 
part 1c of a protruding piece 6 is connected to a piezoelectric device 4. Therefore, the circuit from 
the circuit from the circuit pattern by the side of a device to a diaphragm 3 through current- 
carrying-part 1a and electrical conductive gum 2 and the circuit pattern by the side of a device to 
a piezoelectric device 4 through current-carrying-part 1b and current-carrying-part 1c is formed. 



and an electrical potential difference is impressed to a diaphragm 3 and a piezoelectric device 4 
through both circuits. 

[0012] Thus, at the constituted piezo-electric buzzer, some flexible substrates 1 are first bent 
from alternate long and short dash lines a and b to a rear-face side as mentioned above on the 
occasion of mounting to the substrate 20 by the side of a device. Then, although reflow soldering 
is performed, since the flexible substrate 1, electrical conductive gum 2, and a protective cover 5 
are thermal resistance, the effect of heat does not receive them at the time of reflow soldering. 
Moreover, since the piezoelectric device 4 is covered with the protective cover 5, flux does not 
adhere to a piezoelectric device 4, or solder waste does not disperse. After the current carrying 
parts 1a and 1b by the side of substrate 1 rear face are connected to the circuit pattern on a 
substrate 20 by soldering, mounting to the device of a piezo-electric buzzer is completed by 
removing a protective cover 5 (refer to drawing 1 ). 

[0013] And if an electrical potential difference is impressed to a diaphragm 3 and a piezoelectric 
device 4 through said circuit, as everyone knows, a diaphragm 3 will vibrate and an audible tone 
will be emitted by the piezoelectric device 4. It seems that of course, trouble is not caused to 
vibration of a diaphragm 3 since only the periphery of a diaphragm 3 is supported by electrical 
conductive gum 2 and a hole 13 exists in the flexible substrate 1. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a side elevation in the condition of having mounted the piezo-electric buzzer 
concerning one example of this invention in electronic equipment. 

[Drawing 2] In the piezo-electric buzzer shown in drawing 1 , it is a top view in the condition of 
having removed the protective cover. 

[Drawing 3] In the piezo-electric buzzer shown in drawing 1 , it is the rear-face Fig. of a flexible 
substrate. 

[Drawing 4] In the piezo-electric buzzer shown in drawing 1 f it is the partial side elevation 
showing the anchoring condition of a protruding piece. 

[Drawing 5] It is the development view of the flexible substrate of the piezo-electric buzzer shown 
in drawing 1 to the circuit pattern on the substrate by the side of electronic equipment. 
[Drawing 6] It is the top view of the conventional case-less piezo-electricity buzzer. 
[Drawing 7] It is a fragmentary sectional view in the condition of having built into electronic 
equipment the piezo-electric buzzer shown in drawing 6 . 

[Drawing 8] It is the sectional view of the conventional case mold piezo-electricity buzzer. 
[Description of Notations] 

1 Flexible Substrate 

2 Electrical Conductive Gum (Electric Conduction Elastic Body) 

3 Diaphragm 

4 Piezoelectric Device 

5 Protective Cover 

6 Protruding Piece 

1a, 1b Current carrying part (terminal) 
1c Current carrying part 
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3 




[Drawing 4] 
3 4 





•32 



31 



[Drawing 3] 
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[0 0 1 1] Hl5{Cfi^LTl/^\&^ ««(0»m=fA 
X. HI 4 l^-f-J: 3 l-x £tf6fil£«*^4±teig|S£ 

a, »«=fA2S:iii:Tfiib«3^-5tElKi:, 8SS§ftiJ 
fctf>. BEm*^4ic^7^^^755ft*Ufcl9. ^P3<i* 

(Dmm^ la, lb *SStE 2 0 _t<Z>gE;gM* - 1 

-(omm^mm^T-r^ (bi#d . 3 

[0 0 13] tLT, flftlEIUKS:iii:TSi!l«3 tJE« 4 
*- : F-4(cffiEE*sPn*DStb6i:. i^*P^ t ft 9 EEm^T- 4 5 

K:J:oTS«i«3#««iU ^f-f^te>ti5o ^ so 6 
fra, ^WlS3(^^CD^^»m^2T*^«r$n> 7 1/ la, 

^^/wSfii ic^ti 3#*Sq£i--5fc«>. ffifbft3<Dfi i c 



[0 0 14] 

[3SW<0ja*] *?I^^Ei7 r f-li, EJLbS49ILfc<fc 

(1) A^t-<t-6^fflf+Jt^^^S»w^!9. !J7o- 

(2) li^tiKtl^iggS^t^Ci^X^So 
[0fficDffi»&tfciE] 

[HIl] *36M^-l51li«l-«6ffi«^*-*«^«» 
[HI 3] HH^-r-ffi«^—l-J3t^X, 7U^f^/u 

[ni4] mii^-tfemy-f-^te^x, gzftomttvt 
vtm & ^-r stfM&M la -e s> s „ 
[in 5] m^»»«jostR±oBa«^^^-v«->*i-5. 
in i \c7jk-fj±m7-F— (ft? ^^r^y^m^mmmx^ 

[in 6] v£3k<D&-xm^mm7if-<D¥-ffimx&>z> 0 
im 7 ] hi e ^^i-BE^^-tP-Srm-r-ws^ja^a^^ 

[HI 8] i**<0^~^S!EES^--^)»rffi®-e*)-5 0 
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